ABSTRACT: University as a social enterprise has become the dominant response to the challenge of bringing up an engineer as a first-rate technical expert who acts as a social agent, rather than just a technician, with a "broad understanding of the social and philosophical context in which he will work" [3] . Aim of the research is to analyze student engineers' Enterprise 3.0 application in engineering curriculum. The meaning of the key concepts of university as a social enterprise, engineering curriculum and Enterprise 3.0 is studied. Explorative research has been used. The empirical study was conducted at Riga Technical University, Riga, Latvia, in 2011. Descriptive statistics was implemented for primary data analysis. The findings of the research allow drawing the conclusions on the favourable context of Enterprise 3.0 application in engineering curriculum as the student engineers' knowledge and attitude towards Enterprise 3.0 application are positive. Direction of further research are proposed.
INTRODUCTION
Europe is facing enormous socio-economic and demographic challenges, including regional disparities, aging populations, high rates of low-skilled adults and of youth unemployment [12] . Particularly, engineers succeed harder to find a job since engineers' entering the service area changed from working permanently at a large-scale enterprise to accepting projectrelated orders of large-scale enterprises by free engineers' office [5] .
Education and training are the key factors for achieving economic growth and social development [12] . In education and training university is a central mechanism that intensifies university-industry partnerships, innovation poles and clusters, innovation management and support services for the development of a sustainable inclusive society [12] .
Thus, the European strategy for smart, sustainable and inclusive growth [8] has changed the education paradigm from entrepreneurial university to university as a social enterprise. Particularly, in engineering education university as a social enterprise has become the dominant response to the challenge of bringing up an engineer as a first-rate technical expert who acts as a social agent, rather than just a technician, with a "broad understanding of the social and philosophical context in which he will work" [3] .
Aim of the research is to analyze student engineers' Enterprise 3.0 application in engineering curriculum.
The meaning of the key concepts of university as a social enterprise, engineering curriculum and Enterprise 3.0 is studied. Moreover, the study indicates how the steps of the process are related: a perspective on historical development of the concept of university → definition of university as a social enterprise → modelling Enterprise 3.0 application in engineering curriculum → an empirical study within a multicultural environment.
The remaining part of this paper is structured as follows: Section 2 introduces the theoretical framework on university as a social enterprise and Enterprise 3.0 application in engineering curriculum. The associated results of the empirical study will be presented in Section 3. Finally, some concluding remarks are provided followed by a short outlook on interesting topics for further work.
THEORETICAL FRAMEWORK
The theoretical framework of the paper involves the meaning of the key concepts of university as a social enterprise, engineering curriculum and Enterprise 3.0 studied.
A Perspective on Historical Development of Concept of University
A general conception of university is identified as an institution of higher education and research. It should be mentioned that the terms "institution" and "organization" are often used synonymously. Regarding the "university" definition, the term "organization" is further used in the present contribution.
The study of university has a long story. It has started for about 10 centuries ago since the first university in Europe -the University of Bologna -was organized in 1088. The development of the "university" concept has been promoted by the need for overcoming the challenges faced in a certain historical period. Table 1 demonstrates the development of the "university" concept in different historical periods. Analysis of the development of the "university" concept in different historical periods allows determining that the concept of university is obtaining a wider meaning, and the number of its domains is increasing: the initial concept of university was related with knowledge, its epistemology and methodology, thereby comprising only the pedagogical domain, while the contemporary concept of university -university as a social enterprise -is aimed at attaining primary social purposes for smart, sustainable and inclusive growth [8] , thereby including social, economic and pedagogical domains.
University as a Social Enterprise
The concept of university as a social enterprise is based on the synergy between the social, economic and pedagogical domains as demonstrated in Figure 1 . The social domain is characterized by primary social purposes [7] , the pedagogical domain -by social experience, and the economic domain -by social profit. It should be mentioned that the term "social experience" means the unity of knowledge, skills and attitudes while the term "social profit" is considered as the synergy between financial profit and social capital as shown in Figure 2 . Thus, university as a social enterprise is defined as according to certain common norms, over some period of time, shared social purpose oriented organization that provides the joint process of studies and enterprise for each participant and increases opportunities of gaining social experience and social profit.
This definition of university as a social enterprise allows concluding that engineering curriculum, enterprise and, consequently, Enterprise 3.0 application are inter-connected.
It should be noted that enterprise is defined as an individual complex capability to identify, generate and realize new socially valuable opportunities in the personal, professional, cultural, economic and other contexts of the social life [17] . Enterprise 3.0 application means use of Web technologies for enterprise (business) purposes [4] , and curriculum in tertiary education is determined as a central, organizing stance [18] .
Modelling Enterprise 3.0 Application in Engineering Curriculum
Modelling Enterprise 3.0 application in engineering curriculum comprises analysis of the following curriculum components: its aim, objectives, content, process of teaching and learning as well as evaluation as depicted in Figure 3 . Hence, components of engineering curriculum presented in Figure 3 have been taken into consideration while modelling the following Enterprise 3.0 application in engineering curriculum:
Enterprise 3.0 application is aimed at promoting student engineers' capability to identify, generate and realize new socially valuable opportunities in the personal, professional, cultural, economic and other contexts of the social life [17] .
The objectives of Enterprise 3.0 application in engineering curriculum are to engage student engineers' Enterprise 3.0 application by providing innovative opportunities and organizing student engineers' cognitive activity [2] . Student engineer's learning outcomes are measured by
• student engineers' knowledge of the Enterprise 3.0 concept, • student engineers' skills to use Enterprise 3.0 and • student engineers' attitude towards Enterprise 3.0 application.
Enterprise 3.0 application is implemented by use of the following teaching technology [2] as demonstrated in Figure 4 :
• Phase 1 Teaching of Enterprise 3.0 application is aimed at a safe environment for all the students considering the essence of constructive social interaction and its organizational regulation. The present phase of Enterprise 3.0 application is organized in a frontal way involving the students to participate.
• Phase 2 Peer-Learning of Enterprise 3.0 application is designed for the students' analysis of an open professional problem situation and their search for a solution. The present phase of Enterprise 3.0 application involves the students to act in peers. A variety of teaching/learning activities with use of Enterprise 3.0 is provided by role plays, simulations, dialogues, prepared talks, discussions, and communication games and information-gap activities [21] .
• Phase 3 Learning of Enterprise 3.0 application emphasizes the students' self-regulation with use of assessment of the process and self-evaluation of the results. The students present their self-evaluation by the end of each class. It should be mentioned that evaluation of the achievement of learning outcomes and curriculum objectives comprises student engineers' self-evaluation, internal evaluation and external evaluation [11] . 
EMPIRICAL RESEARCH
The empirical research includes the research design, the survey description and analysis of its results, findings of the research.
Research Design
The design of the present empirical research comprises the purpose and question, sample and methodology of the present empirical study. The present empirical study was conducted during student engineers' Enterprise 3.0 application in the engineering curriculum at Riga Technical University to analyze the context of Enterprise 3.0 application in engineering curriculum. Explorative research has been used in the empirical study [20] as explorative research is aimed at developing hypotheses, which can be tested for generality in following studies [16] .
The empirical study consisted of the following stages:
1. exploration of the context of use of Enterprise 3.0 through analysis of the students' feedback regarding their needs for Enterprise 3.0 application, 2. data processing, analysis and data interpretation, 3. analysis of the results and 4. elaboration of conclusions and hypothesis for further research.
The research question is as follows: What are the student engineers' needs for Enterprise 3.0 application in engineering curriculum?
The present research involves 15 student engineers at the Faculty of Power and Electrical Engineering of Riga Technical University, Riga, Latvia, in 2011. 
That emphasizes the study of individual contribution to the development of student engineers' learning outcomes in Enterprise 3.0 application [14] . It should be also mentioned that whereas cultural similarity aids mutual understanding between people [19] , the students' different cultural and educational backgrounds contribute to successful learning and become an instrument of bringing the students together more closely under certain conditions such as appropriate materials, teaching/learning methods and forms, motivation and friendly positioning of the educator [1] . Hence, the group's sociocultural context (age, field of study and work, mother tongue, etc.) is heterogeneous.
The qualitatively oriented research allows the construction of only few cases [16] . Moreover, the cases themselves are not of interest, only the conclusions and transfers we can draw from this material [16] . Selecting the cases for the case study comprises use of information-oriented sampling, as opposed to random sampling [9] . This is because an average case is often not the richest in information. In addition, it is often more important to clarify the deeper causes behind a given problem and its consequences than to describe the symptoms of the problem and how frequently they occur [9] . Random samples emphasizing representativeness will seldom be able to produce this kind of insight; it is more appropriate to select some few cases chosen for their validity.
Interpretative research paradigm which corresponds to the nature of humanistic pedagogy [13] has been determined. The interpretative paradigm creates an environment for the development of any individual and helps them to develop their potential [13] . The core of this paradigm is human experience, people's mutual everyday interaction that tends to understand the subjectivity of human experience [13] . The paradigm is aimed at understanding people's activity, how a certain activity is exposed in a certain environment, time, conditions, i.e., how it is exposed in a certain socio-cultural context [13] . Thus, the interpretative paradigm is oriented towards one's conscious activity, and it is future-oriented [13] . Interpretative paradigm is characterized by the researchers' practical interest in the research question [6] .
Survey and Its Results
The survey to analyze the students' feedback regarding their needs for Enterprise 3.0 application was based on the following questionnaire:
• Question 1: Do you have your own business and/or enterprise? The evaluation scale of two levels for the question is given where "0" means "no" and "1" -"yes".
• Question 2: Do you plan to start your own business and/or enterprise? The evaluation scale of two levels for the question is given where "0" means "no" and "1" -"yes".
• Question 3: To which extent do modern business and enterprise employ Web technologies? The evaluation scale of five levels for the question is given where "0-20%" means a low level of Enterprise 3.0 application and "80-100%" points out a high level of Enterprise 3.0 application.
• Question 4: Please, indicate at least 3 Web technologies used by business and/or enterprise for business applications. The evaluation scale of three levels for the question is given where "1" means a low level of Enterprise 3.0 application and "3" points out a high level of Enterprise 3.0 application.
The results of Question 1 on needs for Enterprise 3.0 application reveal that only one engineering student amongst 15 respondents runs his/her own business as shown in Figure 5 . The results of Question 2 of the questionnaire used in the survey show that 10 engineering students plan to start their own business and/or enterprise as depicted in Figure 6 .
Figure 6. Results of Question 2 (Planning to start a business).
The results of Question 3 demonstrate that two engineering students consider that modern business employs Web technologies to 40-60%, six student engineers -60-80% and seven engineering students -80-100% as revealed in Figure 7 . Five student engineers indicated two Web technology used by business, nine engineering student -three Web technologies used by business and one engineering student -five Web technologies used by business as demonstrated in Figure 8 .
Findings of the Research
The student engineers' results and, consequently, learning outcomes from the questionnaire were systematized according to the construct of Enterprise 3.0 application and its three domains as shown in Table 2 :
• the construct of student engineers' knowledge of the Enterprise 3.0 concept, • the construct of student engineers' skills to use Enterprise 3.0 and • the construct of student engineers' attitude towards Enterprise 3.0 application.
The data were processed applying SPSS 17.0 software. The determined construct domains were systematized into the codes corresponding to a domain. It should be noted that only positive answers were taken into consideration for the analysis: in Question 1 and 2 answers which were marked as "1", in Questions 3 answers that were evaluated from one to five, and in Questions 4 answers -from one to three. Table 3 demonstrates the number and percentage of the positive answers from the questionnaire completed by the student engineers.
All of the student engineers' answers were categorized to the construct Student engineers' knowledge of the Enterprise 3.0 concept. Frequencies were determined to reveal the student engineers' needs for Enterprise 3.0 application. The survey showed that the student engineers have positively evaluated their knowledge of the Enterprise 3.0 concept. Student engineers' attitude towards Enterprise 3.0 application has a positive evaluation, too. However, student engineers' skills to use Enterprise 3.0 have been positively evaluated by only 7% of the student engineers among the respondents who took part in the survey.
The summarizing content analysis [15] of the data reveals that the students' feedback regarding their needs for Enterprise 3.0 application reveals that the student engineers' knowledge and attitude towards Enterprise 3.0 application are positive. However, there is a need for the increase of the student engineers' skills to use Enterprise 3.0. 
CONCLUSIONS
The findings of the research allow drawing the conclusions on the favourable context of Enterprise 3.0 application in the engineering curriculum as the student engineers' knowledge and attitude towards Enterprise 3.0 application are positive.
Moreover, validity and reliability of the research results have been provided by involving other researchers into several stages of the conducted research. External validity has been revealed by international co-operation as following:
• the research preparation has included individual consultations given by the Western researchers,
• the present contribution has been worked out in cooperation with international colleagues and assessed by international colleagues, and
• the research has been partly presented at international conferences.
Therein, the findings of the present research are validated by other researchers.
The present research has limitations. The inter-connections between university as a social enterprise, engineering curriculum, Enterprise 3.0 application and the sequence of its implementation have been set. Another limitation is the empirical study conducted by involving the students of one tertiary institution. Therein, the results of the study cannot be representative for the whole area. Nevertheless, the results of the research -the model of Enterprise 3.0 application in engineering curriculum and the explorative research designmay be used as a basis of analysis of the context of Enterprise 3.0 application in engineering curriculum of other tertiary institutions. If the results of other tertiary institutions and Enterprise 3.0 application in engineering curriculum had been available for analysis, different results could have been attained. There is a possibility to continue the study.
Thus, the following hypothesis has been put forth: Enterprise 3.0 application in engineering curriculum is successful if it is aimed at promoting student engineers' capability to identify, generate and realize new socially valuable opportunities in the personal, professional, cultural, economic and other contexts of the social life [17] .
Another hypothesis has been proposed: student engineers' learning outcomes in Enterprise 3.0 application develop if
• student engineers' needs are met, and • support system, namely Enterprise 3.0 application, implemented in phases of a certain sequence is designed.
Prospects for development include further modelling of Enterprise 3.0 application in engineering curriculum. Particularly, use of Enterprise 3.0 in engineering curriculum has to be increased as the student engineers' knowledge and attitude towards Enterprise 3.0 application have been determined to be of a higher level.
Further research tends to focus on the search for relevant methods for evaluation of each criterion of the development of student engineers' learning outcomes in Enterprise 3.0 application as well as data obtaining, processing, analyzing and interpretation in an empirical study within a multicultural environment.
Empirical studies in other tertiary institutions are proposed to be carried out. Another direction of further investigation is considered as evaluation of efficiency of Enterprise 3.0 application in engineering curriculum. A comparative research of different countries could be carried out, too.
It should be mentioned that the contemporary concept of university -university as a social enterprise -aimed at attaining primary social purposes for smart, sustainable and inclusive growth [8] is being further developed as sustainable development includes three domains -economic, social and environmental -as shown in Figure 9 . However, university as a social enterprise comprises the social, economic and pedagogical domains, thereby the environmental domain has not been taken into consideration. Thus, Table 4 that shows the development of the concept of university in different historical periods has been complemented with the seventh stage called "Sustainable University" focused on sustainable development. The definition of sustainable university remains as an open point for further research. 
